Introduction {#S0001}
============

Klippel-Trenaunay Syndrome (KTS) is a rare congenital disorder characterized by a triad of varicosities, cutaneous capillary malformations, and soft tissue or bone hypertrophy of one or more limbs. Other clinical manifestations were reported, such as gastrointestinal bleeding due to gastrointestinal vascular malformations,[@CIT0001],[@CIT0002] superficial thrombophlebitis, lymphatic malformation, deep vein thrombosis, pulmonary embolism.[@CIT0001],[@CIT0003] The other differential diagnosis in such cases may be Park Weber syndrome (PKWS), which is a result of a germline mutation of the RASA 1 gene. In PKWS, there are high flow vascular malformations, along with vascular skin nevi (thought to be caused by micro AV shunts in the dermis) and overgrowth. In contrast to KTS, PKWS cases may progress to high output heart failure secondary to a high-flow vascular malformation. Another important differential diagnosis may be CLOVES syndrome, which is a congenital lipomatous disorder that presents with asymmetric overgrowth, vascular malformations, epidermal nevi, and skeletal/spinal anomalies.[@CIT0004] We herein present a case of KTS diagnosed in adulthood associated with recurrent venous thromboembolism and gastrointestinal bleeding.

Case Report {#S0002}
===========

A 27-year-old male labeled by an outside institution as a case of Ehlers-Danlos syndrome since the age of 10 years was referred to the thrombosis clinic at our tertiary care center. He presented with right lower extremity varicose veins, multiple lipomas and hemihypertrophy, recurrent unprovoked (ie, not associated with an environmental risk factor) pulmonary embolism and deep vein thrombosis. Upon further questioning, the mother stated that she started to notice asymmetry of the limbs at the age of 4.

On physical examination, the cardiac and respiratory exams were normal. The patient had a high arched palate, small fused tongue, and hyperelastic skin and joints all over. In addition, there was an anterior abdominal mass (CT abdomen finding was "right-sided hypertrophy of the subcutaneous fat"). During the musculoskeletal exam, hypertrophy of left-hand middle finger was noted. The lower limb showed length discrepancy with bilateral genu valgum deformity, right leg hemihypertrophy and prominent varicose veins with multiple lipomas ([Figure 1](#F0001){ref-type="fig"}).Figure 1Composite figure depicting hemihypertrophy of the right lower limb and mega varicose veins.

Laboratory examinations were negative for hereditary and acquired thrombophilia and autoimmune investigations (including Anticardiolipin screen IgG, IgM, IgA, B2 - Glycoprotein I IgG, IgM, IgA, Protein C and Protein S, Antithrombin III, Lupus anticoagulation - La1, Factor V Leiden (APCR), Prothrombin gene mutation G20210A). Doppler Ultrasound of right lower limb showed dilatation of the main great saphenous vein measuring 1.7 cm at leg level, the femoral and popliteal veins were aneurysmal but patent; there was detectable reflux in distal popliteal and tibial veins secondary to incompetent valves, and there was no evidence of arteriovenous malformation or deep vein thrombosis. In the skeletal survey, the patient was found to have a gentle levoscoliosis of the lumbar spine, and pelvis was tilted and rotated left. There was bowing of the femoral shaft with bilateral coxa valga deformity, and asymmetrical bowing of tibia and fibula bilaterally with limb length discrepancy. There was focal gigantism involved with the left-hand middle finger phalanges and left big toe. MRI brain showed small T2 abnormal signal in the right frontal white matter superolateral to the head of caudate nucleus suggested of cavernous venous malformation ([Figures 2](#F0002){ref-type="fig"} and [3](#F0003){ref-type="fig"}). There was no hemi-megalocephaly on MRI and there was no evidence of arteriovenous malformation (AVM).Figure 2(**A-D**) The composite figure illustrates clinical and radiological findings, showing focal gigantism involving the left-hand middle finger phalanges and phalanges of the left big toe with their expansion and remodeling. (**E**) Axial susceptibility-weighted image showing right paraventricular cavernous venous malformation (black arrow) accompanied by an adjacent developmental venous anomaly (red arrow). (**F**) AP radiograph of the right foot exhibiting diffuse soft tissue hypertrophy with punctuate dystrophic calcifications (green arrows) that reveal slow flow venous malformation.Figure 3Composite figure illustrating: (**A** and **B**) Coronal T2 weighted-images with fat saturation showing severely dysplastic and ectatic subcutaneous vein (purple arrow) situated on the lateral aspect of the right leg, which is draining a complex circumferential network of subcutaneous varices and is associated with venostasis. Additionally, intramuscular ectatic deep veins with slow flow venous malformation seated in the proximal part of the deep posterior compartment (green arrow). (**C**) Axial contrast-enhanced T1 weighted image with fat saturation and (**D**) Axial T2 weighted-image demonstrate asymmetric hypertrophy of the right leg subcutaneous soft tissue and muscles as well comparing to the normal contralateral side. Furthermore, an intramuscular cavernous hemangioma (red arrow) is seen seated in the proximal part of the extensor digitorum muscle of the right calf. We can note a slow and delayed opacification of the large subcutaneous vein on the post-contrast image. Venostasis is demonstrated by a multilayer of spontaneous contrast (blue arrow).

During outpatient follow-up and therapeutic anticoagulant for unprovoked pulmonary embolism, the patient was complaining of per rectum bleeding. Colonoscopy showed a single solitary ulcer in the rectum with sigmoid and rectal polyps which were resected. Biopsy revealed hyperplastic polyps and mucosal prolapse syndrome with no dysplasia ([Figure 4](#F0004){ref-type="fig"}).Figure 4Colonoscopy: A single (solitary) 16 mm ulcer in the mid rectum around 10 cm from anal verge. A hyperplastic polyp in the sigmoid colon around 4 mm in size.

A genetic investigation was performed in Mayo Clinic laboratories in Rochester Main Campus. The interpretation revealed several large regions of homozygosity encompassing at least 6% of the genome with no clinical significant copy number changes were identified.

The most likely diagnosis is Klippel-Trenaunay syndrome based on the presence of extensive lower limb varicosities, soft tissue hypertrophy with bone deformities, central nervous system arteriovenous malformation, and recurrent venous thromboembolism.

Discussion {#S0003}
==========

Klippel-Trenaunay Syndrome (KTS) is a term used for the triad of varicose veins, cutaneous capillary malformation, which are called port-wine stains, and soft tissue or bone hypertrophy. In 1900, KTS was first described as a single disease entity by two French physicians Klippel and Trenaunay.[@CIT0005] In 1907, Parks Weber described a distinct syndrome which includes a similar triad with the presence of arteriovenous malformation.[@CIT0006] In literature, some authors use the term Klippel-Trenaunay-Weber syndrome to describe such cases who have the clinical triad of Klippel-Trenaunay syndrome and arteriovenous malformations.

In a KTS case series study, 252 patients were reviewed, 159 (63%) had all the clinical triad findings, while 93 (37%) had two of the three features.[@CIT0007] The clinical presentation can vary from classical clinical triad to developing potentially life-threatening complications, such as pulmonary embolism, deep vein thrombosis, and massive gastrointestinal bleeding.[@CIT0001]--[@CIT0003] The mechanism is unknown, but some studies have investigated groups of KTS patients. In 1985, Baskerville identified that during embryogenesis, a mesodermal defect causes microscopic arteriovenous communications resulting in KTWS.[@CIT0008] The association of thromboembolic events in patients with KTS has been reported.[@CIT0003],[@CIT0009],[@CIT0010] In relation to the prevalence of venous thromboembolism in KTS patients, there was a large cross-sectional cohort study, in which 8% of patients have venous thromboembolism either a deep venous thrombosis or a pulmonary embolism.[@CIT0010] In the same study, the prothrombotic state was identified in the form of high D-dimer levels, higher plasmin-antiplasmin complexes, and lower protein C levels in the adult KTS patients compared to the control group.[@CIT0010]

There was a case report from Nigeria where a 15-year-old boy was diagnosed with KTS using X-rays and Doppler studies of the lower limb vessels.[@CIT0011] A study from Michigan from 1965 recounts 18 cases that appeared to correspond to the original description of the syndrome by Klippel and Trenaunay in 1900 in which there was no evidence of an arteriovenous fistula in any of the cases.[@CIT0012] There was also a case reported in 1999, where there was a case of KTS without limb hypertrophy.[@CIT0013]

In our case, the differential consideration may include Parkes Weber syndrome (PWS). PWS is characterized by overgrowth of the affected limb combined with arteriovenous fistula or shunt. Both syndromes are hardly to be distinguished in routine clinical practice, and they are easily misdiagnosed. Therefore, Doppler-Ultrasound (Doppler-US) and Dynamic Contrast-Enhanced Magnetic Resonance Angiography (MRA) studies aid to reach the proper diagnosis and are helpful to radiologically differentiate between both conditions.[@CIT0014] PWS is associated with numerous small peri-articular high flow arteriovenous malformations, particularly arteriovenous fistulas that can be obviously depicted on MRA or Doppler-US. In contrast, KTS is associated with slow flow vascular malformation, including capillary, venous, or rarely lymphatic malformations. Those malformations would be demonstrated on MRA as slow flow, dysplastic or ectatic, superficial, or deep venous structures with gradual opacification on the delayed phase. Other differential diagnoses of KTS include cutis marmorata telangiectatica congenita, hemihyperplasia and multiple lipomas, Beckwith-Wiedemann syndrome, and Servelle-Martorell syndrome.[@CIT0015],[@CIT0016] Our patient was also misdiagnosed as a case of Ehler Danlos Syndrome at the age of 10 years. However, our patient did not have skin hyperextensibility or widened atrophic papyraceous scars, neither did he have easy bruising. Usually, Ehler Danlos Syndrome is a clinical diagnosis with the combination of multiple features (skin hyperextensibility, widened atrophic cigarette paper-like scars with poor healing and joint hypermobility, soft doughy skin, easy bruising, fragile skin, molluscoid pseudotumors, subcutaneous spheroids, complications of joint hypermobility, epicanthal folds, hernias, and a positive family history).[@CIT0017] Another differential diagnosis might be juvenile polyposis combined with hemorrhagic telangiectasia (JPHT) syndrome. The JPHT syndrome has findings of arteriovenous malformations of the brain, lungs, liver, and gastrointestinal tract, aneurysms, hamartomatous polyps, hemorrhagic events, and cartilage/bone involvement of connective tissue.[@CIT0018] Lastly, CLOVES syndrome is a mimicker of KTS, that presents with overgrowth features and cutaneous lesions that mostly present at birth and are asymmetric, disproportionate, and less progressive. Both CLOVES and KTS are segmental overgrowth syndromes that share the same gene mutation (PIK3CA).[@CIT0004] However, KTS is a clinical diagnosis and absence of PIK3CA gene mutation does not rule it out.[@CIT0019] Although there are many overlapping similarities in presentation, KTS patients (such as our patient) do not have epidermal nevi, hemi-megalocephaly on MRI, and the overgrowth features of KTS patients may be appreciated at birth (like in CLOVES syndrome), but usually present later in early infancy or childhood and the hypertrophy is more progressive in KTS patients.

Conclusion {#S0004}
==========

In this case, we are reporting a common presentation of an uncommon syndrome that has variable clinical presentations from the classical clinical triad to potentially life-threatening complications, such as pulmonary embolism, deep vein thrombosis, and massive gastrointestinal bleeding. Increasing awareness of KTS as a diagnosis is vital in the Middle East.
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